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[ABSTRACT] 

[OBJECT] To provide a wavelength multiplex optical 
transmission apparatus capable of keeping constant the light 
intensity of each wavelength after amplification, regardless 
10 of the number of optical signals that have been wavelength 
multiplexed. 

[SOLUTION] First and second optical transmission panels 12 
and 13 output optical signals having mutually different 
wavelengths that have been superimposed with sinusoidal wave 

15 signals of different frequencies. These lights are combined 
together by an optical multiplexer 16, and the combined light 
is then branched into two by an optical distributor 18. One 
light is amplified by an optical fiber amplifier 21 . The other 
light is converted into an electric signal by a photodiode 

20 25, and then sinusoidal wave signal components superimposed 
by the first and second band-pass filters are extracted . Output 
detectors 31 and 32 detect presence or absence of a signal 
extracted. An adder 33 outputs a reference voltage signal 34 
of a voltage corresponding to the number of signals detected. 

25 A gain control circuit 46 controls an amplification gain to 



1 



obtain an output optical level corresponding to the number 
of signals, based on a voltage value corresponding to the light 
intensity of the output light and a voltage value of this 
reference voltage signal. 

[Claim 1] A wavelength multiplex optical transmission 
apparatus comprising: 

apluralityof optical transmission unit , each comprising 
a superimposition unit which superimposes a sinusoidal wave 
signal of a predetermined frequency on a main signal that 
expresses information to be transmitted, and an optical signal 
output unit which outputs an optical signal of which light 
intensity changes according to an output signal of the 
superimposition unit, said each optical transmission unit 
allocated with a frequency of said sinusoidal wave signal and 
said optical signal of a different wavelength; 

an optical multiplexing unit which combines optical 
signals that are output from these optical transmission units; 

an optical distribution unit which distributes an optical 
signal combined by the optical multiplexing unit into two; 

a photoelectric conversion unit which receives one of 
the output lights of the optical distribution unit, and 
outputting an electric signal according to the light intensity 
of this light; 

a superimposition signal extraction unit which extracts 



a signal component corresponding to a sinusoidal wave signal 
superimposed by the superimposition unit for each frequency 
component of each sinusoidal wave signal, from the output signal 
of the photoelectric conversion unit; 

a signal component presence-or-absence detection unit 
which detects presence or absence of an output of the 
superimposition signal extraction unit, for each frequency 
of the plurality of sinusoidal wave signals; 

a valid-signal-number accumulation unit which obtains 
a number of sinusoidal wave signals for which presence of output 
has been detected by the signal component presence-or-absence 
detection unit; 

an optical amplification unit which amplifies the other 
output light of the optical distribution unit; and 

an amplification gain alteration unit which alters the 
amplification gain of the optical amplification unit based 
on the intensity of the output light of the optical amplification 
unit and the number of signals obtained by the 
valid-signal-number accumulation unit . 

[000 4] Japanese Patent Application Laid-open No. 4-78827 

discloses a wavelength multiplex optical transmission 
apparatus that wavelength multiplexes a light for controlling 
an amplification gain, in addition to a plurality of optical 
signals for transmitting information. In this apparatus, a 



predetermined optical signal for controlling an amplification 
gain is wavelength multiplexed, in addition to a plurality 
of optical signals for transmitting information- Then, this 
wavelength-multiplexed signal is amplified by the optical 
5 amplifier. From the light after the amplification, only the 
light of a wavelength for controlling the amplification gain 
is extracted by dividing the wavelength. The amplification 
gain of the optical amplifier is controlled so that the intensity 
of this light becomes constant . As the gain is controlled based 
10 on only the intensity of the light for controlling the gain, 
there occurs no change in the light intensity of the optical 
signal of each wavelength, even when the number of other optical 
signals for transmitting information has changed. 

15 [0006] 

[PROBLEMS TO BE SOLVED BY THE INVENTION ] As explained above , 
when only the component corresponding to one optical signal 
is extracted from the wavelength-multiplexed optical signal 
after the amplification, and the amplification gain of the 

20 optical amplifier is controlled based on this, it becomes 
possible to keep constant the light intensity of the optical 
signal of each wavelength after the amplification, regardless 
of the number of lights that have been wavelength multiplexed. 
However, when the optical signal that becomes the basis of 

25 the gain control has been disconnected, it is not possible 
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to control the gain. 

[0030] In the embodiment explained above, output lights 

of two optical transmission panels are multiplexed. However, 
it is also possible to multiplex output lights of three or 
5 more optical transmission panels . In this case, it is necessary 
to make the wavelengths of the lights output from the optical 
transmission panels different from each other, and also to 
make the frequencies of sinusoidal wave signals to be 
superimposed different from each other. Further, in the signal 

10 number detecting circuit, it is necessary to prepare band-pass 
filters and output detectors by the number corresponding to 
the number of the optical transmission panels, respectively. 
The adder 33 adds up all the outputs of the output detectors. 
Further, the center frequency of each band-pass filter is 

15 coincided with the frequency of a sinusoidal wave signal that 
is superimposed. 
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